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71 


d|0|Ei iEHgo|-0|x) 72 : "S^l 


73 


c||o|E-i c|ojEia|fcH 74 : 8VSB *?-&?\ 


75 


4VSB ^3£7| 76,77 : S E| M^l-M 


78 


*HI5! -fehSJ^I 79 : VSB S3£7| 


80 


RF £»7| 81 : 


82 


^-7 1 E|-o|a 83 : S IN 


84 


*Hti 85 : 


86 


8VSB 87 : 4VSB 


88 


BEIS 3 !*) 89 : d|o|E| c|oiEia|ui 


90 


B| ^S7| 91 : H|o|El c|ajBnfo|xH 


92 


a|Eid| ^s7| 93 : #£|-0|aj gg7| 



gf&of ^sfc £/ J got ^Btf?l£ 
& ^g-E VSB(vestigial side band) ^5 g^l* olgsfe TV^I S"*|o]| £^ 2do|cK 

o|ai» c|x|g TV^ d]^-, ff-S, U&o| zfzj- ^S^H^ S^a^ ^ °|-Qo^ Si til-. nRs| 

a[ ^o| xH|L.|^(Zenith)ol|A-l xi|o^ £h# ^HKH(VSB) *H^°m W SSttS- "1^12 S^lfe ^ 

^(MPEG)S, 2^12. #fcf| AC-3S *H2|SK1 2l2a|, q^g^|0| 7|^o| c|^#eH|o| ^ 

o| ceH , ai-71 VSB dif S55!i cOI, §Ajo^ ^|o|-EH^. ^7|^ ^H^l £^ d± 

• a^l S-^Mas [£H°| t_|-cHx| Sssfe S-^o|cK 

^, ^j-oj- ° 0 ^4 « aa- DSB(Double Side Band)7|- ^ s#o| gcHx|H^ tm *n|-q|°hS AfSSfe SSB(Sing!e 
Side Bandm q)^SL|°H^c:-f| ve\ ^fl^ VSB^ StSWAI ^SS^h 

ZIE-I JH, d|x|g TV°| fflA'S §°Jufe H^H^ ^sM^ (Grand Alliance ; GA)oj|Ai x|-y*r# A|^°h y-^gs| g 

# ^£5. 8VSBH 7$m%lJL 9 3. ^ FCC^-I Aj-E flfifi|o! ACATS(Advisory Committee on Advanced Television 
Service)^ ^g£ S SVSB^I *H^# SS«^K 

M 7 | 8VSBS!" 3#^lrr A JI^I EH|fflO| 87HZ!^I, '0'« 7|^o_^ o^s^| 47H^| C-||0|E{ B||£|0| ^XH°rH S^0]|£. 4?H^I 

d||o|eh a^|^o| e*||si-2^ S-a^l-oi S#°|-^ ^o|cK 

cc|-aH, S-^cHI^ c||o|e|.# 8VSB^ ffl^^oi °J-Ei| s*H ^Mia ?A 7hSo|| Si^ c|x|g TV-^ 

o|* ^4! 3! ^^^oi A|Sth ^ suck 

£ 1 © gEH°| qxia TV^I 8VSB ^•■B^S.S.Ai , ci|o|Ei |Hgn|-o|xi(Randomizer)(ll)-fe c||o|eh# gHg^l- 

>i| a|^-#^S -^7|(12)^ S^^F^L, a|H-#^S -^S7|(12)^ ^g^MI ^^^l-^ of|o|&H» a| E-^ig -^s^l- 
20y|-o|^^| GHa|E| * ch|o(eH ojEia|u-|(i3)^ ^7| c-j|o|Ei ojEia|uH(i3)fe c||o|ei# S^H^! 

^s|oi| 9\n ojE^aiy^ 8VSB ¥S7|(14)^ S^^FJl, 8VSB ^S7|(14)^ °]E-|aia9 c||o[Ei# uFo|Eo||xi ^jg^. a 

§S[0j ^la|^ ^ "SB|#Si|Ai(l5)^. #^&1-CK AV 7 | gE|#Bi)Ai(l5)-^ Hla|^ Al|ZL°jH 

^-7|AJs nam, 1£ §7| ^AJ^hn, *[<U5t ^S7|(16)^ ^l#Soi| ^^Jo|-oi VSB ffl^7| 

(17)^ #^°[cK ai-7| VSB ^^7|(17)^ -y#SS VSB RF Ss!"7|(l8)M S^^h^, RF S€!"7|(18)^ S 

5§ 7|x-jcH^o| 8 VSB RF cj]^ &Q2± ^ °J-Eim# §oH S^cK 

olcoi, ^7| 8 VSB ^-S7|(14)^ BE. 2o\\ £a|hi ^o| 12?H^I ^ia|^ ^s7|sh Ha|^ci7h ±.o\^ ^l 

sH o|Eia| StJ-sjcH °io n ^ zfz|o| e^a|>i ^-^7|^ Ha|^q^ e. 3*l ^o| ^^^cK o|c£H, ^JM-B 2u| m X 

2 X^ £|CH ^icK o| ^oi|Ai x 
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2 fe =a|ac|(3i)o||Aj Y 2 (=z 2 )s salMSgch. gg, ^27|(32)o)|a) y 

2 fe Sia|>i ^fi*Fs|x| &n Y 1 (=X 1 )e} Hia|^ ^s>s r £|c» ^u|s z^l- gch aalai. ^7 1 H!a|^ *S7|(32)s|. 
3u|S Z 

2 Z,Z 0 £: 831*1 ^jg «|a|(33)S gJ^H|oi 8NVI {±7.±5.±3.±1}S. °H§@c r . 

£ 4^ £p|2 r i>o| 8VSBS S2££|CH #4Js|-& e)|o|E|-& ^-£J©r7| #EHS| c-\*\<M TVal 8VSB #*|s| mm 
Z.5&M, 8VSB #•£! 3-*|2| SSScK = , ^S7|(41 JoflA-ife. rf cH^a| iJif 7|x]m^o S H |.^cH #7| a 

E r o|°J ^*(42)fi|- m SbU43)£ *^»cK ^7 1 al E r o|?J «*^¥(42)oiWfc- /fl^BE ®7| i£ #7| a] 
2, -yg EFOia^S # filN (43)011*1 NTSC ZMd ilii *)|7H*I- * Xfltf §*PI(44)3. S^ch 

5*W(44)-fc S#*Ha« #«• c||o|Efs| 2i£#o)| Sf«s|fe xHasfl^g S±J-«K>1 ^^\(45)S. S^jQ, ^7 1 fl^ 
^7|(45)cH|Aife. * 8 VSB ^27|(46)^. #*N*M. ^7[ 8VSB ^27| (46)o)|A)^. d | Ej u | S r »l D)|0| 

eh c|°jE)a|d-|(47)s *^«^. cilolN c|°lE)a|d-|(47)o)|Aife e||o|b| °jE)a|H-|£| a^*j-o S oi^ o|o|e|* t|ojB|aiae 

* £| E-iSg ^27|(48)S. -y-7| a|H-#S£ ^27| (48)0)| Ajfe- a|£l-#Sg EflO|B|# ^2«W E|| 

o|e) c|aa°Fo|*l(49)S *a**tfl. cflo|E| e|S8B°l-o|*l(49)o]|Alfc e||o|ei ?Hga r o|Al°| °*§*|°s. EflolN* hH^e.^. 

o|nJ), ^7 1 8 VSB ^27|(46)fe £ 5o)| £A|sj H^g-o|, 12?HS| ^27|7 r c|oj E ^|tHs a ghs|cH 5Uc r . 

olAKxiAHSh ao| Hlal^ ^SiHf 8 VSB a-*|o||A)fe £)# Ajgcj- 2«l S2| SflfS^cf. o| 9^ Mia|^ 
JM-sW ate 3^0))^- 4 VSB S5£ SftsWeF S-ia-l^ ¥S*W °H 1h|S* ^7^7)1 s\o] tlS. a||go| 2 

uH7F s=]o) 8VSB7h £(ch. BfaW, Sla|^ ^5S|f b)I1I£| ^7 r 2"H^ «7W*lei- cHaio)| ^7 r £ «!)^ 7^a|oj. g. 
^(Additive White Gaussian Noise ; AWGN) ^<H\M Mla|^ ^sal-oW 4VSBo)| u|5H ef 1dB2| ajj^cH 
(Signal to Noise Ratio ; SNR) o|^# SfecK 

n^L-h, MI! 8VSBfe MSa|^ ^-s^W sm 4VSBCHI b|SH ^-7|-^ 7^a|o). g.= *|)yo)|AH °f idB 
a| ^JsPI o|^o| Six|a} oh h^mchi 2i^o| aisi- *nWoi|Aife 2.*W g^o\ q igoi^ci-. =, £ia|>± ^2. 

Sj-oh C|X|§ 8 VSB ^ o oj ^^eoll ojfj. 2l|^o| 3. *||yol|Ai At 7 | gS|-7|(44)2| 2|0| = ^ WB{0\\M § 

^o| H7| cih-^oji §|a|i -^sSHJ-o^ ajsch s#d| o|-^fic|- s# §^o)| °|*(- Aj S q g§d| g-^7h q 
cK 

£ 6-S- -y-7| *Hy #sp|(44)a| 4^AH| ss £s ^, 2L^HH| S&f -feh^H =|0|= s'^|= SE-Ufeed forward 

filter)(61), Sd §§§ 4r^sfe s|o|= 9!) ^Ei(feed back filter)(64), #7| s|0|= a?j£l I!e-|(61)s| h| 

0| = 9!) g E H(64)S| S^S CiSfe 51 -a 7 1 (62), 4r7| 5I-SI7|(62)2| 0|a| ^§51 7|^Si;Br H|ja* r O| ^71 S|0|£E. 9!) 

^EH(64)S S|=91|*rfe #£^0|AJ B-§7|(63)S ^@cK 

o|2f-^o| £ 60 )|Ai e|o|= £?4= a£H(61)fe- ymS: H^:Sa| ^ -fehill Spill, a|o|= eij gEH(64)-b £! 

H&m -y-iHt-^K nam, 51^)7| (62)0)1 Ai ^7 1 xe(o| =. Se|(61)2| ^n*-\o\E. BlJ aE^(64)s| DJ* r o| # 

^s r S, #a r o|Aj ©S7|(63)fe i!if 7ia|7 r 7 r & 4li BUMS eS&ct. 

a?ici|, #a r o|^| ffS7|(63)a| =|o|= ^ «Ei(64)s S^£|£iS, #a r o|^J &S7|(63)a| eh§ 

n|o|= SeH(64)-& »*1 c r A| 51^7|(62)oi|Ai e|o| = s^J£= ttej(6l )s| fta^af q«||Sch. 

0i7|AH, a^7| ^a r o|Aj eS7|(63)2| *JS2) allffl^ah iJ^Sr ^|7 r Slc r . 8VSB-C- 4VSB01I d|5H b)|1°| ^7 r 

2HH0|°s aj & o| a ^ 0 | a-s on >M S ^|sj Ar o|s| ?i^o| 5j-o r AH #a r o|-fej eS7|(63)oj|AHa| 2f Sf#o| n(j^ 3. 

ct r a r AH, gj a^M2| 9f,to| s *Htf o)|Ai n|o|H ei| I|e-|(64)2| S St# -fePI *a r o|Aj fi-S7|(63)a| fir 

S S#7 r H°j zi°}g n|0| = aij a|Ef(64)s| #^o| ^a) aj^cH S#td|# 37)1 a^A|?| ^aj 7 |o| ah^. 

o|nH, 4VSB^ 8VSBo)| b|a|| s||^o) ^ 7 |. 5|o r a^^o^ ^a r o|Aj ehS7|(63)a| &g ^7(. s|od S h| 0 |c ^ ^Ei 
(64)o)| o|sh a# s^ 0 | s^-cK cchaw, Mfflal^ ^S^^x| ^s. 4VSB Ai^gja eij^ 7r ^A|o^ S a 

«HWo||Aife Mffla|A: ^sSrar 8 VSB A|^|jMc r ah^ 0 | floix|x|tl- a ji^sofl a|ar 2H^o| aisi- *||ao)|Ai^. e| 
a|^r ^sSrth 8VSB 2# A|^g)Mc r A^^o| ^S r cK 



& ^7|£ r -gAiias =D^sp| ^°S.a), ^go| asja oj n^eai g&o| «Hyo)|A^ 

^itfsfx| 4VSB S# u ^°£ E|io|B|* #Ajs r ^. c|x|U TVS| #d *il^?ro)| alcK 
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g «hg°| C[^r #^J*0||Ai VSB 2£ dSCHI ct(-a(- =^aJ£! ^|0|Ei# 8VSB SE-fe- 4VSB gJ-^SS. mS. 

°[^r q*IS TV2| 7H|gShH| 2ic|-. 



At 7 |s|. g-s Eij| floh gj-go(| clI-b c|x|fi TVa| #aj 4 VSB ^27|-f- a! :n>;Ba| g tt 0 | 

xHyo)|Aife *£J*S|*I 4 VSB ^2E »J4|°£ g||o|eJ* 2i# ^o g sn^ 

&7| 4VSB Ys^lfe- oje^ 2h|H § *h = a|sS*|-fe- Hal-sc-^, °m 2«|H # H.a|M9£|^| «|H 

^7| 4VSB ojg^ £JM 2tJ|H# ei^g>oh4Bll«| BliilSEt ^slfe £!§ »ch 

& &go|| cthB TVa| §-*lfc, a|B|b| ^27|sf #a(o|A( fi-Q7|s 4 VSB ^27|« ^h|SM 31 

o|b|7|- 4 VSB £2 SHIS! 3^ 3 «b|s| §5| fj^cMI a&i u|b|u| 5Efc 4Bl|tf #a(o|Aj gfgg 

Aj7| b|&jb| **±7\^ £-tmo\\M Ha|MCi7|- A^£| g^0)|fc *H=||^ 221 S.B.\MO\7[ S-^CXI 

421 h|b|b| s^s. sfe ^ # °hcK 

Aj-7| #a|-o|Aj e-S7|fe #£J*o||Ai s.3.\3.o\7[ A^sj g^ofife 43(11 #a|-o|Aj nf§ ^ = a|Mi:io(| C|jg*|-fe ^ 
2# 5(2, = a|aci7F ^sfS 3^o)|fe 4<Hlij #a|-o|Aj §H= £!S »g2S 

& ch# 31 oig= s £ oj§ ^A|oi|S°| AU flS . ^aj§ gu^y 3d"o|cj.. 

om, -g- #S2| a(#5]£!--y^l^|# ^^-SSS ^a||*| ^S*l-c|.. 

•S- SJ-g£| z\x\<M 4VSB S£ 7|^2| 8VSB 2^ gH^I- u|HlS uJi JE!a|^ ^St^^l 3d# ^|s|*|-21 t-l-cH^I 

SSI*W. ath, ofc»| qfgsHir ^4!.a|^H£ sa|a|^ =is(s(x| #S *l|a|«& ssi«Fck 

o|S -fejsispl YIS- & ^"ScHl n|-g c\x\m TV2| ^ i 70U Ha|£)cH 2icK £ 7§ fi D J, 7|^fi| £ ia| c|x|g- 

TVa| #d S-*|o(|Ai 4 VSB -¥-S7|(75)2|- °j 2L>;Ma| SS=0| ai sj. ^ y cH| Ai fe. 4 VSB ¥27|(75)a| S^S d^l*^ °l 2) 
oflfe 8VSB ^27|(74)a| #e^# HE\9HM(77)2. #^s(fe S&l#^]^(76)7|- ci 

£. 8-& -fe!-7| 4 VSB ^27|(75)a| £M| #^ £ o| aj ^a|o^|saH, =a|acH(precoder)2f fil n| (mapper)^ s_ 2 u| 

EO| Ojg^ Ajg X 

gX^Xg^r =a|scio||AH y 2 (=Z 2 )s Haiaga * d Je(^ S^=|2, x 1 (=Y 1 =Z 1 )B "hs ei^S^. 4^11 *J 

2 Z 1 -1 4a(ll -feJM {±3,±1}S ongsK>| BE|#a|AH( 7 6)s ^7|Ai, «a|ac(fe. ^eh^s go|7| ^shah a(#^ 

o^7|AH, ^}7| 4 VSB ^27|(75)-b a|-Sh7l-x|s. 12?HS| Ha|^c:i7(- inO|^ ^ 2JE|a|tHs. ^ti^o] gic(-. 

S. 9^ ^7| 4VSB ^27|(75)a| ^| mms.s\ ^^loilSAH, =ajac|7h afs|s Hn|e} S^o|cJ. ^, 2u|Ha| 
?J^^#X . 

gX^ Hl-S 43(11 -feJS D JH(S iJ^ajcH 4e(ll {±3.±1}S. DHgacK 

£ 10-& & a-So(| tcl-B ^I^IB TV2| ^ S-*|S| ^ |^£SA(, 7|^2| SE. 42| TV2| &*|o(W 4 VSB =S 

?l(87)2(- #<M^|Ai S#5fe VSB 3.E.o\\ 8VSB ^27|(86) ffife- 4VSB ^27|(87)a| S^S 4ja|3|-o| cH|o|e{ 
E^a|b^(89)S SE|#U|AH(88m ci T*b|acK' op|Ai, VSB a c Aj2^ fi = §7| a|2°| SLtiB\o\ #aje| 

S. 11« 4VSB ^27|(87)a| ^Al| #S£^AH, u|b|u| **fi7|(92)st 4811*1 #a^o|^J eS7|(93)S S 3 

E^(83)7^ *=t«hx| &SaHt #aho|^( &S7|(93)o(|Ai 4 a«l #aK>|£ ff§§ fi-cF. o|nH, 5£ 8*\ So|. Ha|sci7h a^ 
S^tXI^ 4B)|l #a|-o|-A) gi-g ^ Halsc^i cHgsfe a^H ^Si o(2, £ 9^ go| =a|sD|7h ^sfg S^oilfe- 4^11 
1 #a(o|^| &S2f ©cK o^7|ah, a^7| S SEi(83)^ *Htf S^7|(84) SEW Sife # SN(83)# ^^^1 ¥|sH £ 
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OB. S flB|(83m Hfc u|e|u| *ks.7\(92)o\\M u\B]a\ s£# Bfecfl, £p| u|EHu| 4=|S7|(92)tz- £ 8^ &o| 5. 

§ °<*|tt ^EH^r 2°J b|Ejb| =Sf SHE, £ 921 ?>0| HE-ISC-pl- •gafS g^Ollfe- ^E«^ 4£j b|Ejb| ^ 

o|nH, {y-E|)^2°j u|No| M27|2| c|-o|oiaise 5. 122.[ I'll 2+ &e|| Soldi ct|-# -fej S^Jif- 2U|H X 2 X 1 
2| »S*P|a| a 1 CHI M-EMSlc[-. 



[S1] 



t/t+1 




A(0/0) 


-4(01) 0(00) 4(01) 


B(0/1) 


-2(11) 2(10) 6(11) 


C(1/0) 


-6(01) -2(00) 2(01) 


D(1/1) 


-4(11) 0(10) 4(11) 



sma| &f%o\\M c|-g. ^Edsal *jo| jH^t; ^ 37HO|cK je 12S| S £hs| ^EHStS £ 8a| 2La.|J2Ci°| o)|a.a| do)| *H 



OB, ^Nt^US! 



Lla|>r c|-o|cHzia-€- SE. 132|- z| ^Ef) *do|cH| a[B £JSSW £J£| 2^1^ x 2 X., 



\ t+1 \t 

\ 


-3 -1 +1 +3 


-3 -1 +1 
+3 


0(00) 2(1 0) 4(01 ) 6(1 1 ) -2(00) 0(1 0) 2(01 ) 4(1 1 ) -4(00) -2(1 0) 0(01 ) 2(1 1 ) -6 
(00) -4(10) -2(01) 0(11) 



£p| £ 1321 £J °l-°| AkEjj^B S 3^(83)^1 D||sa| DCHI AiS^ ^g&oln, S 2£| Us e*s| ^JlS ^ojch. 



^-^m a n^mm °w bjs^smi, svsbmci- bhu^s 4vsbzj a?\\^ *na #3k?isi *ioi = ^ g 

^ a|<3# fl .g»o| Aiei- x|^aj| A -l°| VSB #£o\\ *\t£^t. 



HSalri: ^SL^moi 8Ej-#^KH (VSB) D | X |^ D{|0|E-|# S#3hc C|*IB E|«0|o| xj.*|o]| oiC^, 

4 VSB ^tdlol-oi a :a^eo| g*ko| ^ ^HBoM-Mfe -¥-s:^o|-x| ^ 4 VSB S-^^^. c|x|g c-i|o| 

S^»2 

fll 1 ftoll SicHAi, AV 7 | 4VSB ^±7|£r 

oje^ Aig 2 u|^ # £h b| e# Hal^g^ iEBl^cifiK 

jqs 5# *fe q^lH e| «o|s| $aj 

Ail 1 *JOi| SiCHA-i, M7\ 4 VSB ^S7|^- 
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